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after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to be&me ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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3) 0 Since this application is in condition for allowance except for formal nnatters, prosecution as to the merits is 
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6) S Claim(s) 1-26 is/are rejected. 
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Application Papers 
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Attachment(s) 

1) S Notice of References Cited (PTO-892) 

2) n Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Infonmation Disclosure Statennent(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date . 


4) n Interview Sunnmary (PTO-413) 

Paper No(s)/MaiI Date. . 

5) [H Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 


U.S. Patent and Trademarit Office 
PTOL-326 (Rev. 7-05) 


Office Action Summary 


Part of Paper No./Mail Date 20060528 


Application/Control Number: 09/368,201 Page 2 

Art Unit: 2128 

DETAILED ACTION 

1. Claims 1-15, 17-26 of U. S. Application 09/368,201 , filed on 4/10/2001. 
are pending. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must 
show every feature of the invention specified in the claims. Therefore, the 
method must be shown or the feature(s) canceled from the claim(s). No new 
matter should be entered. 

3. Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are 
required in reply to the Office action to avoid abandonment of the application. 
Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is 
being amended. The figure or figure number of an amended drawing should not 
be labeled as "amended." If a drawing figure is to be canceled, the appropriate 
figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the 
brief desaiption of the several views of the drawings for consistency. Additional 
replacement sheets may be necessary to show the renumbering of the remaining 
figures. Each drawing sheet submitted after the filing date of an application must 
be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the 
next Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC S 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improvement 
thereof, may obtain a patent therefor, subject to the conditions and requirements 
of this title. 

5. Claims 1-15, 17-26 are rejected under 35 U.S.C. 101 because the claimed 
invention does not provide a concrete, useful and tangible result. 

6. An invention which is eligible for patenting under 35 U.S.C. 101 is in the useful 
arts when it is a machine, manufacture, process or composition of matter, which 
produces a concrete, tangible, and useful result. The fundamental test for patent 
eligibility is thus to determine whether the claimed invention produces a ^useful, 
concrete and tangible result. ^ The test for practical application as applied by the 
examiner involves the determination of the following factors: 

(1) Useful - The Supreme Court in Diamond v. Diehr requires that the examiner 
look at the claimed invention as a whole and compare any asserted utility with the 
claimed invention to determine whether the asserted utility is accomplished. Applying 
utility case law the examiner will note that: 

(a) the utility need not be expressly recited in the claims, rather it may 
be inferred. 

(b) if the utility is not asserted in the written description, then it must be 
well established. 

7. Furthermore, although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 
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988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

(2) Tangible - Applying In re Warmerdam, 33 F.3d 1354, 31 USPQ2d 1754 
(Fed. Cir. 1994), the examiner will determine whether there is simply a mathematical 
construct claimed, such as a disembodied data structure and method of making it. If 
so, the claim involves no more than a manipulation of an abstract idea and therefore, is 
nonstatutory under 35 U.S.C. 101. In Warmerdam the abstract idea of a data structure 
became capable of producing a useful result when it was fixed in a tangible medium 
which enabled its fiinctionality to be realized. 

(3) Concrete - Another consideration is whether the invention produces a 
concrete result. Usually, this question arises when a result caimot be assured. An 
appropriate rejection under 35 U.S.C. 101 should be accompanied by a lack of 
enablement rejection, because the invention cannot operate as intended without imdue 
experimentation. 

8. The Examiner respectfully submits, under current PTO practice, that the 
claimed invention does not recite a tangible result. The claims merely recite an abstract 
mathematical algorithm . 

9. In practical terms, claims define nonstatutory processes if they consist solely of 
mathematical operations without some claimed practical application (i.e., executing a 
"mathematical algorithm"); or simply manipulate abstract ideas, e.g., a bid (Schrader, 
22 F.3d at 293-94, 30 USPQ2d at 1458-59) or a bubble hierarchy (Warmerdam, 33 
F.3d at 1360, 31 USPQ2d at 1759), without some claimed practical application. Cf. 
Alappat, 33 F.3d at 1543 n.l9, 31 USPQ2d at 1556 n.l9 in which the Federal Circuit 
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recognized the confusion: The Supreme Court has not been clear ... as to whether 
such subject matter is excluded from the scope of 101 because it represents laws of 
nature, natural phenomena, or abstract ideas. See Diehr, 450 U.S. at 186 (viewed 
mathematical algorithm as a law of nature); Gottschalk v. Benson, 409 U.S. 63, 71-72 
(1972) (treated mathematical algorithm as an "idea"). The Supreme Court also has not 
been clear as to exactly what kind of mathematical subject matter may not be patented. 
The Supreme Court has used, among others, the terms "mathematical algorithm," 
"mathematical formula," and "mathematical eqxiation" to describe types of 
mathematical subject matter not entitled to patent protection standing alone. The 
Supreme Court has not set forth, however, any consistent or clear explanation of what 
it intended by such terms or how these terms are related, if at all. 
10. A claim that requires one or more acts to be performed defines a process. 
However, not all processes are statutory under 35 U.S.C. 101. Schrader, 22 F.3d at 
296, 30 USPQ2d at 1460. To be statutory, a claimed computer-related process must 
either: (A) result in a physical transformation outside the computer for which a 
practical application in the technological arts is either disclosed in the specification or 
would have been known to a skilled artisan (discussed in i) below), or (B) be limited to 
a practical application within the technological arts (discussed in ii) below). See 
Diamond v. Diehr, 450 U.S. at 183-84, 209 USPQ at 6 (quoting Cochrane v. Deener, 
94 U.S. 780, 787-88 (1877)) ("A [statutory] process is a mode of treatment of certain 
materials to produce a given result. It is an act, or a series of acts, performed upon the 
subject-matter to be transformed and reduced to a different state or thing.... The 
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process requires that certain things should be done with certain substances, and in a 
certain order; but the tools to be used in doing this may be of secondary 
consequence."). See also Alappat, 33 F.3d at 1543, 31 USPQ2d at 1556-57 (quoting 
Diamond v. Diehr, 450 U.S. at 192, 209 USPQ at 10). See also id. at 1569, 31 
USPQ2d at 1578-79 (Newman, J., concurring) ("unpatentability of the principle does 
not defeat patentability of its practical applications") (citing O 'Reilly v. Morse, 56 
U.S. (15 How.) at 114-19). If a physical transformation occurs outside the computer, a 
disclosure that permits a skilled artisan to practice the claimed invention, i.e., to put it 
to a practical use, is sufficient. On the other hand, it is necessary for the claimed 
invention taken as a whole to produce a practical application if there is only a 
transformation of signals or data inside a computer or if a process merely manipulates 
concepts or converts one set of numbers into another. 

11. The claims merely recite manipulating data and forming subsets of abstract 
numbers ("data") and are not tangible. 

Claim Objections 

12. Claim 24 is objected to because of the following. Claim 24 is listed as a 
new claim. However, there is a strikethrough of some of the text. Claim 24 will 
not be examined because it is unclear which steps are to be repeated. 

13. Claim 25 is objected to because of the following informalities: it appears 
"is" should be "in". Appropriate correction is required. 
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Double Patenting 

14. Applicant is advised that should claim 23 be found allowable, claim 25 will 
be objected to under 37 CFR 1 .75 as being a substantial duplicate thereof. 
When two claims in an application are duplicates or else are so close in content 
that they both cover the same thing, despite a slight difference in wording, it is 
proper after allowing one claim to object to the other as being a substantial 
duplicate of the allowed claim. See MPEP § 706.03(k). 


Claim Rejections - 35 USC S 112 

15. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

16. Claims 1-15, 17-26 are rejected under 35 U.S.C. 112, second paragraph, 
as being incomplete for omitting essential steps, such omission amounting to a 
gap between the steps. See MPEP § 21 72.01 . 

all claims: The omitted steps are: the intermediate steps between 
tessellating and calculating the volume of the resultant three- 
dimensional shape. It is required for the method to be carried out. 
Claims 23, 25: the steps for calculating density. 
Claim 24: the claim refers to steps but does not list any. 

17. Claim 21, 25 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The meaning of density is ambiguous. 
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Claim Rejections - 35 USC S 102 

1 8. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless ~ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 


19. Claims 1-3, 7-14, 17-23, 25-26 are rejected under 35 U.S.C. 102(b) as 
being clearly anticipated by Finnigan et al. (GE is the assignee). 

20. Finnigan et al. disclose acquiring images (# 16, fig. 1) and performing 
mesh generation (# 14, fig. 1; col. 3), including Delauney triangulation (fig. 2b, 2c; 
col. 4, line 50 to col. 6, line 67) for multiple iterations (fig. 3a to 3d). Applicant's 
claims merely recite the well known and inherent features of the triangulation 
approach including subdivision of triangles. 


Claim Rejections - 35 USC 6 103 

21 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
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said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

22. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

23. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Finnigan et al. in view of Kamen et al.. 

24. Finnigan discloses the intervening limitations but does not appear to 
disclose that the subdivision is exactly by two. 

25. Kamen et al. discloses such a feature in the same context (col. 4, lines 24- 
38). 

26. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify Finnigan et al. with Kamen et al. because Kamen et al. 
discloses (col. 4, lines 24-38) that this simplifies calculations. 

27. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Finnigan et al. in view of Akiyama. 

28. Finnigan discloses the intervening limitations but does not appear to 
disclose that the number of base points is six. 

29. Akiyama discloses such a feature in the same context (fig. 5a). 
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30. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify Finnigan et al. with Akiyama because Akiyama discloses 
(col. 3, lines 42-50) that this can represent an arbitrary area and therefore this 
can be applied to arbitrary shapes. 


Response to Arguments 

31 . Applicant's arguments filed 12/28/2004 have been fully considered but 
they are not persuasive. 

32. The objection to the drawings is maintained. The specification clearly 
indicates that the invention resides in the method . A figure showing the method is 
required. The requirement is clear Applicants have not invented triangles nor 
subdivision of triangles for FEM, which is all that the drawings disclose. It is 
noted that Applicants rely on text and figures (pages 10-22) to bolster their 
arguments. 

33. Applicant's arguments re 101 are not persuasive. Applicants believes that 
all algorithms are statutory. Such a position is not supported by the case law. 
Respectfully, the claims do not show a concrete, useful and tangible result. The 
claims merely recite carrying out abstract mathematical steps. The facts in the 
instant application are not the same as in State Street. Applicant's argument 
would appear to suggest that any mathematical equation or algorithm is statutory 
so long as a use is disclosed in a specification. For instance, claiming the steps 
to carry out the quadratic equation, namely take x, square x, equate to y is clearly 
not statutory. Disclosing a use for the quadratic equation would not cure the 
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deficiency. Providing a use for subdividing triangles would not cure the 
deficiency. The 101 rejections are maintained. 

34. The 112(1 ) rejections are withdrawn. Subdividing triangles is within the 
skill set of a skilled artisan. It's known in the art as delaunay triangulation. 

35. The 1 12(2) rejections are maintained. Applicant's arguments on page 10 
are noted. However, such features are not reflected in the claims. 

36. Applicants request "clarification" of the alleged gap. The rejection was 
clearly stated. The step between tessellating and volume calculation is unknown. 
But, it appears to lie at the core of Applicant's invention. It is well known to 
calculate the volume of triangles and further to tessellate. Respectfully, 
Applicants appear to suggest that a step is not required. It is noted that there is 
no figure showing the recited method. Respectfully, it is a leap to go from 
tessellating to calculating the total volume of all triangles after the tessellating. 

37. Applicants present arguments on pages 10-1 1 about various features and 
steps. However, not only are such features not claimed, they are not disclosed in 
the specification. 

38. Applicant's commentary about the European patent office is noted. The 
Examiner is not sure why such an issue is raised. Applicants are applying for a 
patent in the United States. Furthermore, as Applicants are well aware, 
Examiners cannot comment on the validity of issued patents. Such arguments 
are not persuasive. 

39. With respect to Applicant's arguments re Bala, for example, the following 
is noted. How can Bala subdivide a volume without subdividing segments? It 
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does not appear to be possible. Furthermore, with respect to Applicant's 
reference to case law (first paragraph, page 13), a skilled artisan would 
recognize that subdividing a volume inherently is dependent upon and/or related 
to subdividing segments. 

Conclusion 

40. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- CS 426 Assignment 4 discloses (pages 1-2) triangulation by subdivision 
of segments into two parts. 

41 . Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 

42. A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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43. Any inquiry concerning this communication or arlier 
communications from the examiner should be: 

directed to: Dr. Hugh Jones telephone number (571 ) 272-3781 , 
Monday-Thursday 0830 to 0700 ET, 

or 

the examiner's supervisor, Kamini Shah, telephone number (571) 272- 

2279. 

Any inquiry of a general nature or relating to the status of this application 
should be directed to the Group receptionist, telephone number (703) 305- 
3900. 

mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
or faxed to: 

(703) 308-9051 (for formal communications intended for entry) 

or (703) 308-1396 (for informal or draft communications, please label 

PROPOSED or DRAFT). 

Dr. Hugh Jones 
Primary Patent Examiner 
May 26, 2006 



